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DOE’s Vision for Performance-Based Approaches 

By making building energy performance clearly traceable: 

• Owners, operators, and product and service providers can understand the drivers of 
variations in building performance, identify efficiency investment opportunities, and 
project the likely savings from investments.  

• Public sector actors can tailor the design and implementation of energy efficiency 

programs and policies to be most effective given local market conditions and trends. 

 

DOE is establishing a foundation that the private sector can build on, through: 

• Tools and methods to analyze actual performance, and  

• Standard definitions and data exchange specifications 
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The goal is an ecosystem of interoperable private and public data tools  

SEED Platform 
Instances 

DOE’s Building 
Rating Tools 

Energy 
Consumption 

Audits 

Equipment & 
asset info 

Operating 
characteristics  

Other Tools & Databases 

Basic Building 
Info 

Public records 

Commissioning 
studies 

Tools & Databases Data Sources Aggregation Platforms 
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Motivation for BEDES 

The lack of standard data formats, terms and definitions is a 
significant ongoing barrier to realizing the full utility of empirical 

information about building energy performance.  

 

 

The goal of BEDES is to facilitate the utilization and  
sharing of empirical building energy performance data among 

software tools and data collection and analysis activities,  
more easily and consistently and at lower cost.  
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A common data format makes it easier to exchange and combine data 
among all the tools, databases and platforms 

The Building Energy Data Exchange 
Specification (BEDES) 



Background – BEDES beta 
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History of BEDES 

BEDES was originally developed for use by the DOE 

 

A common data format will: 

• Make DOE tools interoperable 

• Reduce reporting burdens for grantees and contractors 

• Make it possible for DOE to combine the resulting datasets to conduct further 
analysis. 

 

The DOE is using it as the data format to support: 

• Tools such as the Buildings Performance Database (BPD), the Commercial Building 
Energy Asset Score and Home Energy Score. 

• Data collection for the Better Buildings program, State Energy Program grants and 
Federal building benchmarking and energy performance contracting activities. 

• Analysis that is conducted following the Uniform Methods Project methodology 
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Analytical tools collect data and conduct diagnostic analysis  
about individual buildings 

Home Energy Score &  
Commercial Building Energy Asset 

Score 

DOE’s Building 
Rating Tools 

Tools & Databases 

Energy 
Consumption 

Audits 

Equipment & 
asset info 

Operating 
characteristics  

Other Tools & Databases 

Basic Building 
Info 

Public records 

Commissioning 
studies 

Data Sources 

An energy management tool that 
tracks & assesses energy & water 
consumption in user’s buildings. 

e.g. Building Management Tools, 
Energy Efficiency Program 

Administration Databases, Property 
Tax Assessor Databases 
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ENERGY STAR Portfolio Manager 

Tracks building energy and water consumption, and provides a weather normalized EUI 
and a whole building score, based on actual energy performance. 
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Commercial Asset Score & Home Energy Score 

Provides a whole-building score and identifies inefficient systems and potential capital 
upgrades, based on as-built physical characteristics (independent of operations). 
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To manage benchmarking programs, Cities combine data  
about many buildings from a range of tools and sources 

City A’s SEED Instance 

City B’s SEED Instance 

Tax Assessor 
Database 

Tax Assessor 
Database 

Audit findings 

Enables cities to manage and 
analyze data in a private,  

secure repository. 

Tools & Databases Aggregation Platform 



Standard Energy Efficiency Data (SEED) platform 

Helps State and local governments manage data resulting from building performance 
reporting programs for private and/or public buildings 
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All of this data can be contributed to the Buildings Performance Database, 
where it can be accessed in aggregate by the public. 

Tools, Databases & Platforms  Central Platform 

One publicly-accessible 
database of anonymous, 

empirical records. 

City A’s SEED Instance 

City B’s SEED Instance 

Energy Efficiency 
Program Administration 

Database 

Private Owner’s 
Building Management 

Tool 

DOE’s Building Rating 
Tools 

DOE’s CBECS & RECS 
Surveys 



The Buildings Performance Database (BPD) 

The BPD enables users to statistically analyze trends in the energy performance and 
physical & operational characteristics of real commercial and residential buildings. 

 

 

 

 

 



Building Energy Data Exchange Specification 
Overview & Tour 

Kickoff Summit 

December 11, 2013 



BEDES beta 

a brief tour 
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BEDES-beta Schema 

 8 general categories with data fields 

for the building description, energy use 

&  efficiency measures  

 Systems category includes 23 

subcategories 

 Data fields prioritized into three “Data 

Sets”: Primary, Supplementary and 

SEED Additional  

 The Primary data fields are organized 

into Priority 1 (~100 fields), Priority 2 

(~200 fields). 

 

 

Key Characteristics 



BEDES-beta Schema 

Data	Fields-SEED	Additional
Site

Residential	Facility
Commercial	Facility
Measures

Energy	Use	+	Metrics

Data	Fields-Supplementary Data	Fields-SEED	Additional

Lighting

Air	Distribution

Heating

Zonal	Heating

Cooling

Zonal	Cooling

Other	HVAC

Service	Hot	Water

General	Controls	&	Operations

Wall

Roof	/	Ceiling

Fenestration

Foundation

IT	System

Process	Load

Cooking

Refrigeration

Dishwasher

Laundry

Conveyance

On-Site	Generation

Energy	Storage

Pool

Site

Residential	Facility

Commercial	Facility

Activity	Area

Systems

Measures

Energy	Use
Time	Series

Data	Fields-Primary Data	Fields-Supplementary

Lighting

Air	Distribution

Heating

Zonal	Heating

Cooling

Zonal	Cooling

Other	HVAC

Service	Hot	Water

General	Controls	&	Operations

Wall

Roof	/	Ceiling

Fenestration

Foundation

IT	System

Process	Load

Cooking

Refrigeration

Dishwasher

Laundry

Conveyance

On-Site	Generation

Energy	Storage

Pool

Energy	Use
Time	Series

Site

Residential	Facility

Commercial	Facility

Activity	Area

Systems

Measures



BEDES-beta Schema 

Data	Fields-Supplementary Data	Fields-SEED	Additional

Lighting

Air	Distribution

Heating

Zonal	Heating

Cooling

Zonal	Cooling

Other	HVAC

Service	Hot	Water

General	Controls	&	Operations

Wall

Roof	/	Ceiling

Fenestration

Foundation

IT	System

Process	Load

Cooking

Refrigeration

Dishwasher

Laundry

Conveyance

On-Site	Generation

Energy	Storage

Pool

Site

Residential	Facility

Commercial	Facility

Activity	Area

Systems

Measures

Energy	Use
Time	Series

Data	Fields-Primary Data	Fields-Supplementary

Lighting

Air	Distribution

Heating

Zonal	Heating

Cooling

Zonal	Cooling

Other	HVAC

Service	Hot	Water

General	Controls	&	Operations

Wall

Roof	/	Ceiling

Fenestration

Foundation

IT	System

Process	Load

Cooking

Refrigeration

Dishwasher

Laundry

Conveyance

On-Site	Generation

Energy	Storage

Pool

Energy	Use
Time	Series

Site

Residential	Facility

Commercial	Facility

Activity	Area

Systems

Measures

Priority 1 

Priority 2 

Data	Fields-Primary
Site

State	

Postal	Code	

County	

Country	

Climate	zone

1A,	Very	Hot	-	Humid	(Miami,	FL)

2A,	Hot	-	Humid	(Houston,	TX)

2B,	Hot	-	Dry	(Phoenix,	AZ)

3A,	Warm	-	Humid	(Memphis,	TN)

3B,	Warm	-	Dry	(El	Paso,	TX)

3C,	Warm	-	Marine	(San	Francisco,	CA)

4A,	Mixed	-	Humid	(Baltimore,	MD)

4B,	Mixed	-	Dry	(Albuquerque,	NM)

4C,	Mixed	-	Marine	(Salem,	OR)

5A,	Cool	-	Humid	(Chicago,	IL)

5B,	Cool	-	Dry	(Boise,	ID)

6A,	Cold	-	Humid	(Burlington,	VT)

6B,	Cold	-	Dry	(Helena,	MT)

7,	Very	Cold	(Duluth,	MN)

8,	Subarctic	(Fairbanks,	AK)

CBECS	-	Zone	1

CBECS	-	Zone	2

CBECS	-	Zone	3

CBECS	-	Zone	4

CBECS	-	Zone	5	

Elevation

Site	Type	

Rural

Suburban

Urban

Unknown	

Number	of	Facilities	



BEDES-beta Schema 

Data	Fields-Supplementary Data	Fields-SEED	Additional

Lighting

Air	Distribution

Heating

Zonal	Heating

Cooling

Zonal	Cooling

Other	HVAC

Service	Hot	Water

General	Controls	&	Operations

Wall

Roof	/	Ceiling

Fenestration

Foundation

IT	System

Process	Load

Cooking

Refrigeration

Dishwasher

Laundry

Conveyance

On-Site	Generation

Energy	Storage

Pool

Site

Residential	Facility

Commercial	Facility

Activity	Area

Systems

Measures

Energy	Use
Time	Series

Data	Fields-Primary Data	Fields-Supplementary

Lighting

Air	Distribution

Heating

Zonal	Heating

Cooling

Zonal	Cooling

Other	HVAC

Service	Hot	Water

General	Controls	&	Operations

Wall

Roof	/	Ceiling

Fenestration

Foundation

IT	System

Process	Load

Cooking

Refrigeration

Dishwasher

Laundry

Conveyance

On-Site	Generation

Energy	Storage

Pool

Energy	Use
Time	Series

Site

Residential	Facility

Commercial	Facility

Activity	Area

Systems

Measures

Data	Fields-Primary
Systems

Heating

Heating	Type

Furnace

Furnace	-	Condensing

Boiler	-	Uncategorized

���

Burner	Type	

Atmospheric	

Power

Sealed	Combustion

���

Fuel	

Quantity	

Capacity	

Capacity	Unit	

kW

kWh

Btu

tons

Gallons	

Year	of	Manufacture

Primary	

Efficiency		

Efficiency	Unit	

COP

AFUE

Other

Unknown	

Percent	of	Total	Installed	Capacity	

Percent	of	Floor	Area	Served

Hot	Water	Reset	Control	

Seasonal

None

Other

Unknown	

Control	Type	

Programmable	Thermostat

Manual	Thermostat

Digital	Thermostat

Timer

EMCS

Always	On

Other	/	Combination

Unknown	

Priority 1 

Priority 2 



DRAFT  

EXAMPLE: Heating System & Fuels in BEDES 

Page 21 

http://www1.eere.energy.gov/buildings/commercial/pdfs/doe_building_energy_data_exchange_specification_02-15-13.pdf 

http://www1.eere.energy.gov/buildings/commercial/pdfs/doe_building_energy_data_exchange_specification_02-15-13.pdf
http://www1.eere.energy.gov/buildings/commercial/pdfs/doe_building_energy_data_exchange_specification_02-15-13.pdf
http://www1.eere.energy.gov/buildings/commercial/pdfs/doe_building_energy_data_exchange_specification_02-15-13.pdf
http://www1.eere.energy.gov/buildings/commercial/pdfs/doe_building_energy_data_exchange_specification_02-15-13.pdf
http://www1.eere.energy.gov/buildings/commercial/pdfs/doe_building_energy_data_exchange_specification_02-15-13.pdf


DRAFT  

- HPXML  (top), IEP (left) and RETS (bottom right) all have 

fields for heating system type and heating fuels. 

- However, their field names and possible values are not 

identical. 

 

 

 

 

 

 

EXAMPLE: Heating Systems & Fuels: HPXML, IEP, RETS 

Page 22 

http://www.rets.org/xsd/Syndication/2011-06/Syndication.html  

https://hpxml.nrel.gov/pubsvn/trunk/docs/MaintainBuilding.html  

http://www.files.iepmodel.net/documentation/Project.html 

IEP 

HPXML 

RETS 

http://www.rets.org/xsd/Syndication/2011-06/Syndication.html
http://www.rets.org/xsd/Syndication/2011-06/Syndication.html
http://www.rets.org/xsd/Syndication/2011-06/Syndication.html
https://hpxml.nrel.gov/pubsvn/trunk/docs/MaintainBuilding.html
http://www.files.iepmodel.net/documentation/Project.html


BEDES-beta Relationship to Existing Specs 

Several related data specification 
formats were reviewed and are being 
mapped to the BEDES beta.  

Portfolio Manager  

GreenButton 

ASHRAE Audit procedures 

ASTM BEPA 

Home Energy Saver/Score 

Commercial Asset Scoring Tool 

MulTEA/Home Energy Saver-MF 

HPXML 

NYC audit and RCX template 

Integrated energy Project (IEP) 

Real Estate Transaction Standard 
(RETS)  

… 

 

 

 

 

 

How do these vary? 

 

1. Overall scope.  
e.g. Is water use, IEQ data included? 

2. How a feature is defined.  
e.g. qualitative vs. quantitative 
description of air tightness 

3. Classification of building system 
types.  
e.g. types of heat pumps 

4. Granularity.  
e.g. multiple lighting types in each 
space vs. predominant lighting type 
for building.  

 

 



BEDES V1 

Scoping Study and Work Plan 

24 



Background – Stakeholder Discussions 

• DOE commissioned scoping study  
to assess broader use  
and value to the industry  
− Feedback from > 40 stakeholders 

 

• The vast majority confirmed the need for a common 
format to facilitate data exchange and aggregation 
− Easier to combine information from different sources about the 

same buildings  

− Use the same information for multiple purposes 

− Compare information among buildings and public programs 

− Stakeholders expressed interest in BEDES as the start for a 
common data spec, and it’s appropriate DOE role to lead 
refinement of the beta version for broader use.   

 



I. Energy Efficiency 
Investment Decision-
making 
– by building 

owners/managers, financiers 
and implementers. 

II. Building Performance 
Tracking  
– by public entities with 

disclosure polices. 

III. Energy Efficiency Program 
Implementation and 
Evaluation  
– by utility and other EE 

programs 

Primary Stakeholder Groups 

Owners Building owners & 
managers, staff, tenants, 
asset managers, etc.   

Implementers Energy auditors, A/E,  
contractors, ESCOs, 
assessors, consultants 

Administrators 
  

Utilities, EE program 
administrators & 
contractors 

 
Public Entities  

Federal agencies, states 
and cities, regulators 

Financiers  Lenders, insurers, 
appraisers, & investors  

Researchers  Researchers, academics 
and advocates   

Developers/ 
Standardizers  

Standards entities, 
software developers  

BEDES v1 Use Cases and Stakeholders 
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External Stakeholders: Need for a Common Format 

Efficiency programs and state & local governments 

• Drive a significant volume of data collection through their programs and policies 

• Wish to align data formats to ease program reporting and evaluation burdens, facilitate 
comparisons between jurisdictions, and make it easier to combine data for other uses. 

Building owners and managers 

• Make decisions about capital investments or the operation of their buildings 

• Better data would lower the cost and effort required to assess savings opportunities in 
individual buildings and develop strategies across portfolios 

Software developers and project contractors 

• Are often ultimately responsible for directly collecting and managing this data 

• A common format would decrease the cost and increase the availability of data-driven 
products and services 
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Example Use Case:  
Energy Efficiency Investment Decision-making 

EE Program 
Administrators 

Project 
contractors 

Financiers 

Assessors 

And send the results 
to End Users 

Private Software 

Portfolio Manager 

DOE’s Asset 
Scoring tools 

Buildings 
Performance 
Database 

Spreadsheet 
Analysis 

Who use Tools and 
Platforms to conduct 

analysis 

Building owners 
and managers 

To the Primary Users 

Basic Building 
Data 

Energy Bills and 
meter data 

Audits 

Models 

BMS 

Send Data  

Building Staff 

Utilities 

Project 
contractors 

Data Providers 

BEDES compliant file 
At these points, data can be transferred between stakeholders using a BEDES compliant file format, which will make transfer 

easier, reduce transaction costs and decrease the amount of time required to process data. 



Technical Ecosystem Supporting Use Cases: 
Key Federal Tools and Industry Efforts 

Federal Tools 

For Public Use 
• Portfolio Manager 
• Commercial Asset Score 
• Home Energy Score 
• Buildings Performance Database 

(BPD) 
• SEED Platform 
 
For Internal Data Management 
• Compliance Tracking System 

(CTS) 
• ESCO Project Analysis and 

Reporting System 
(eProjectBuilder) 
 

Data Collection and Analysis 
Methodologies  

• Uniform Methods Project (UMP) 
• ASHRAE Energy Audit Guidelines 
• USGBC LEED Reporting 

Requirements 
• Investor Confidence Project (ICP) 
• IMT/NRDC City Energy Project 

Building Energy Data Specifications 

• Green button 
• HPXML (Home Performance 

XML) 
• Integrated Energy Project (IEP) 
• Real Estate Transaction Standard 

(RETS) 
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Technical Ecosystem Supporting Use Cases:  
Examples of Private Sector Software Tools 

-1010data 

-5twenty from SPARC 

-Autogrid 

-Bidgely 

-Bright Power 

-Building Energy 

-C3 Energy 

-CKAN 

-Core Logic 

-CoStar 

-Ecofactor 

-Empowered Energy 

Solutions  

-Energyai 

-EnergyHub 

-FirstFuel 

-Gridium 

-GridNavigator 

-Honest Buildings 

-Joule Assets Inc. 

-Kiewit Building Group 

Inc 

-KWHours 

-Lucid Design Group 

-Multiple Listing Services 

for real estate 

-MyEnergyPro 

-Nest 

-New Buildings Institute  

-Noesis 

-Opower 

-Oracle 

-Peregrine Energy Group 

-Performance Systems 

Development 

-PlotWatt 

-Pulse Energy 

-Retroficiency 

-Salesforce 

-Schneider Electric 

-Simuwatt 

-Socrata 

-SkySpark by SkyFoundry 

-Stem 

-Sustainable IQ 

-Tendril 

-TRC Solutions 

-UTRC 

-Viridity 

-Webfortis 

-Wegowise 

 

-Additional data 

management, customer 

service, energy use and 

billing, and program 

participations databases 

and platforms 



BEDES Summit: 
 Working Group Process 

 
 

Dr. Jonathan Raab, Raab Associates, Ltd. 
December 11, 2013 
Washington, D.C. 



Purpose Of BEDES Stakeholder Process 

• LBNL has been tasked by U.S. DOE to develop BEDES, and to consult 
with stakeholders along the way 

• Purpose of the stakeholder process is to provide both strategic and 
technical advice to LBNL 

• Stakeholder process serves in advisory, sounding board capacity to 
LBNL (seeking consensus or convergence among stakeholders as much 
as possible) 

• LBNL is responsible for making final BEDES-related recommendations 
to DOE 
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BEDES Stakeholder Groups 

1. Owners Building Owners & Managers 

2. Implementers 
Energy Auditors, A/E & Project 
Contractors 

3. Administrators Utility & State Efficiency Programs 

4. Public Entities Federal, State and Local Agencies 

5. Financiers Lenders & Investors 

6. Researchers Evaluators and Academics 

7. Developers/Standardizers 
Software Developers & Standards 
Entities 
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BEDES Working Group Structure 

34 

Convener: LBNL 

Technical 
Specification 

Working Group 

Building Sector 
Sub-Groups 

Strategic Working 
Group 



LBNL 

• Convener (organizer of the stakeholder process and responsible for 

the final report on BEDES)  

• Technical Support  

Raab Associates, Ltd.  

• Facilitator for  Strategic and Technical Working Groups, and Sector 

Sub-Groups 

• Communications, website, and documents management 

  Convener 
LBNL 

Facilitators 
Raab Associates, 

Communications, 
Document  & 
Website Mgt. 

Raab Assoc 

Technical 
Support  

LBNL 

BEDES Team 
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The Strategic Working Group (SWG) 

• Purpose: Develop a strategy for widespread adoption and future 
management of BEDES, including: 

• Topics: 

– How to leverage and harmonize existing specifications, including 
options for how other specifications can relate to BEDES, 

– Promotion of voluntary use in external tools, programs and 
guidelines, 

– Process and responsibilities for updating and maintaining BEDES 
over time 

• Meetings: The SWG will meet 4 times in person during the nine-month 
work group process. 
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The Technical Working Group (TWG) 

• Purpose:  Provide input on the detailed BEDES specification, covering: 
• Tasks: 

– Module I: Facility Level Data (Building Staff & Tenants; Building 
Characteristics and Uses; and Whole Building &Tenant Energy 
Consumption), and 

– Module II: Equipment Level Data (Contractor Information; Project 
Structure & Financials; Equipment and ECM Characteristics; and 
Equipment and ECM-Level Energy Consumption) 

• Meetings: The TWG will meet for four in-person meetings and up to 
three web-enabled conference calls, as needed. 

• Sub-Group Oversight/Integration: The TWG will also direct the work of 
two sub-groups reporting back to them-one focused on residential 
buildings and the other focusing on buildings.  Certain aspects of multi-
family buildings will likely be covered in the commercial sub-group and 
other aspects in the residential sub-group. 
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Building Sector Sub-Groups of Technical Work Group 

• Purpose: Review and provide detailed feedback on BEDES: 

• Approach:  

– Two Modules: Facility & Equipment Level Data 

– Two Sub-Groups for each module with one focusing on residential 
issues and the other focusing on commercial issues—for four total 
sub-groups. Certain aspects of multi-family buildings will likely be 
covered in the commercial sub-group and other aspects in the 
residential sub-group. 

– Each Sub-Group is expected to meet three-to-four times for each 
module via web-enabled conference calls 

– The Sub-Groups will report back to TWG 
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LBNL/BEDES Working Group Process Schedule 

 
Summer

/ Fall  
2013 

  
 Dec 

 
Jan 

2014 

  
Feb 

 
Mar 

 
 Apr 

  
 May 

 
 June 

 
Summer 

2014 

Finalize Stakeholder 
Design, Recruit 
Stakeholders 

Kick-Off Summit  

Strategic Working Group 
(SWG) 

Technical Working Group 
(TWG) 

Residential & 
Commercial Sector  Sub-
Groups (of the TWG) 

   

Final Summit (TBD) 

1 

1 2 3 4 

Module I: 
Building-level data 

2 3 4 5 6 7 

Module II:  
Equipment-level data 
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Technical Working Group – Sub-Group Modules and Topics 

Module II:  

Equipment Level Data 
(ELD) 

ELD: Residential  

Sub-Group 

ELD: Commercial  

Sub-Group 

Module I:  

Facility Level Data (FLD) 

FLD: Residential  

Sub-Group 

FLD: Commercial  

Sub-Group 

January-February March-June 

BEDES sections: 
•Building Staff & Tenants 

•Building Characteristics and Uses 
•Whole Building &Tenant Energy Consumption 

BEDES sections: 
•Contractor Info, Project Structure & Financials 

•Equipment and ECM Characteristics 
•Equipment and ECM-Level Energy Consumption 
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Contact 
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Please send all BEDES related communications to: 
BEDES@RaabAssociates.org and it will be routed to the 
appropriate party 

 

If you are participating in a Working Group, please sign-up online 
so that we might send relevant notices: 
RaabAssociates.org/WebComponents/Forms/Form_BEDES.asp)  

http://www.raabassociates.org/WebComponents/Forms/form_bedes.asp
http://www.raabassociates.org/WebComponents/Forms/form_bedes.asp
http://www.raabassociates.org/WebComponents/Forms/form_bedes.asp

